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G = (V, E, w) ¤
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M ⊆ V u¢l D(M) = max{dG(u, v) : u, v ∈ M}.  `'n n = |V | ¶ ŁÐ®x°p±²;³Ñ±¬´Í¸D½
i  1 ≤ i ≤ n  ±¾%¸»º¸»¾%²m¾¸4À¾¬½'¿Á½'°uvl#w¹x{}rxs^ N∗i ⊆ V
 ﬁuÎn}[ |N∗i | = i ¤
wt
D(N∗i ) =
min{D(M) : M ⊆ V, |M | = i}. c6s^{QNrNwx¦Ûut7np[^uvlwxH`D{Quvlﬁn}rqrNtlonp{}sqÍnQwÇlp`D«Rs^`Dtq`ﬂr¨Xx{}rxs^Hl
M1, M2, . . . , Mn
losHqy[n}[wn
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M1, M2, . . . , Mn
´Í²¼!	·¿"	À¿
M1 ⊂ M2 ⊂ · · · ⊂ Mn = V Àºﬁ |Mi| = i ±°ÇÀÂ»Â i  1 ≤ i ≤ n #%$ 	^½qrRlJner¨wxtu¢tq{}`'_¬`'tRnyw¦
lp`D«Rs^`Dtq`rx¨x{}rxsl
M1, M2, . . . , Mn
¸v´



















2 , . . . ,
Noptn
±,¾%¸»º¸»¾%²m¾ ¼y±E´Í¿('
cost(Nopt1 , . . . , N
opt
n ) = min
{
cost(M1, . . . , Mn) :
M1 ⊂ · · · ⊂ Mn = V,






















































































































































































G = (V, E, w)
#X¸»¿ 	







G = (V, E, w)
¥2`bw `DuN[Rnp`D.N{}wx^[ª ﬁunp[
w(e) ≥ 1 ¨çrN{6w¦¢¦ e ∈ E ¶Ï rN{Q`'N`'{}j i ¤













G = (V, E, w)
u¢lﬁw% ¡`'u¢x[Rnp`;N{}wx^[ ﬁunp[
w(e) ≥ 1 ¨çrx{wx¦¦
e ∈ E ¤  `[wEN`
1 ≤ D(N∗2 ) ≤ · · · ≤ D(N∗i0) ≤
√


























































cost(Nopt1 , . . . , N
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M2 6= {a, b} ¤ n}[^`'t D(M2)D(N∗
2
) ≥ K1 = K ¶
cQnp[`'{} ﬁu¢lp`
¤ M2 = {a, b} ¤ wt.¨çrN{6wx¦¦ M3 losHqy[
n}[wn
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¶¢¤ M1 ⊂ · · · ⊂ Mn =
V




cost(M1, . . . , Mn) ¶
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¶¢¤ M1 ⊂ · · · ⊂ Mn =
V































G = (V, E) ¶ 
`n
r′ 6∈ V ¤ wxt"¦`'n G′ = (V ′, E′) ¥2`.np[^`7N{}wx^[ losHqy[ n}[wn


























V ′ = {v′1, v′2, . . . , v′n′}




























S ⊆ V ′  ﬁuÎn}[ |S| ≥ 2 uvllpsqy[#n}[wn D′(S) = 1 rx{ D′(S) = 2 ¶ Ú n¨çrx¦¢¦¢r lXnp[Hwn
­
Eµ
D′(Nopti ) = D
′(N∗i ) = 1
¨çrN{w¦¢¦
2 ≤ i ≤ i0 ¤
­
Nµ
D′(Nopti ) = D
′(N∗i ) = 2
¨çrN{w¦¢¦








D′(Nopti ) = D
′(N∗i )
¨çrN{ewx¦¦
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M ⊆ V #X¸»¿ 	&{prkrn r ∈ M ¸v´ E(M, r) =
max{dG(u, r) : u ∈ M}. ®°p±²;³ M∗i ⊆ V
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Mopt1 = {ropt}, Mopt2 , . . . , Moptn = V
#X¸»¿ 	 |Mopti | = i
±°bÀÂ»Â






















M ′1 ⊂ · · · ⊂ M ′n = V,




















r ∈ V ÀºÇÂ½'¿ S 
}½b¿ 	^½´'½'²½'º2¼y½ﬂ¼y±ºH¿ÁÀ¸»º¸»ºk®¿ 	^½ÀÂ ²½´ {dG(r, u) : u ∈ V }
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Fj(r) = {u : dG(r, u) ¸v´,¿ 	^½ jth ÀÂÎ²½¸»º S}, 1 ≤ j ≤ n. ®x°p±²;³ M ⊆ V ¸v´bÀ
¥{p`;wxkn}[m© *H{}lon\lps^¥lp`nﬁ¨ç{}rx_Ò{prkrn
r ∈ M ¸ ¸»¿´'À¿8¸v´ ½´0'
  |M | = 1  ¿"	½º M = {r} #
  |M | ≥ 2  ¿"	½º7¿ 	^½'°p½%½ /N¸v´Í¿=´,À k ≥ 2 ´Í²¼	ª¿"	À¿
 ∀j, 1 ≤ j ≤ k − 1, Fj(r) ∩M = Fj(r) 
 Fk(r) ∩M 6= ∅ 






















r ∈ V  ¼y±º^´Í¿=°Í²¼'¿À 
'°p½yÀ ¿ 	 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E(Mi(ri), ri) = min{E(Mi(r), r) :
r ∈ V } #

rn}`n}[wn¨çrx{Xwx¦¦
r ∈ V ¤ n}[^`\w{pnpunpu¢rxt F1(r), . . . , Fn(r) wtnp[^`ﬁwxl}lprkq'u¢wnp`;,x{}rxs^ Mi(r) qDwtb¥H`
q'rxtlonp{}sqnp`Dbu¢t#HrN¦jkt^rN_%uvw¦kn}u_¬`ﬁslpu¢t^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r ∈ M ′i(r)
wt¦¢`n








r ∈ V ¤  ¡`[wEN` E(M ′′i (r), r) = max {dG(u, r) : u ∈ M ′′i (r)} ≤ max {dG(v, r) : v ∈ M ′i(r)} =
E(M ′i(r), r) ¶  
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i ) = E(Mi(ri), ri) ¶ 
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r ∈ V '
H¿ÄÀ°Í¿#X¸»¿"	
M1(r) = {r} #

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r ∈ V ¤ n}[^`wxl}lprkq'u¢wnp`;¹lp`D«Rs^`Dtq` M1(r), . . . , Mn(r) qDwt¯¥2`qrNtlonp{}sqÍn}`D·ut
2rx¦¢jkt^rx_¬uvw¦n}u_¬`,slput 
Qu |-mlJn}{}w  lwx¦Nrx{}uÎn}[^_&wtHn}[wnﬁ¨çrN{Qw¦¢¦
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r∗i ∈ M∗i ¤
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M1, . . . , Mn
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cost(M1, . . . , Mn)







































M1 = {r} 	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M1, . . . , Mn
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cost(M1, . . . , Mn)





























































































e, f, g, a, b, c, d ¶
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